DECREASE in intracellular potassium concentration with simultaneous increase in the concentrations of sodium, chloride and water as a result of myocardial ischaemia (Dennis & Moore, 1938; Jennings et al., 1957; Russell et al., 1961 ; Prioreschi, 1963 ) is believed to be responsible for electrocardiographic (ECG) alterations in cardiac infarction (Gubner & Behr, 1957; Cummings, 1960; Prinzmetal et al., 1961 Prinzmetal et al., , 1962 . Hypopolarization of the myocardial cell, caused by these electrolytic alterations, results in reduction of its resistance so that the cell is more liable to act as an irritable focus. Cardiac arrhythmias, generated in this way, account for the majority of deaths in acute myocardial infarction (Julian et al., 1964; Goble et al., 1966) . Sodi-Pallares et al. (1962a) observed restitution of intracellular potassium concentration, diminution in injury current as recorded on the ECG, and diminished excitability of the myocardium following the use of potassium, glucose and insulin (PGI) therapy in experimental cardiac infarcts. This regimen has already been shown to be capable of causing significant reduction in mortality in patients with myocardial infarction (Mittra, 1965) , mainly by preventing deaths due to arrhythmias (Mittra, 1967) .
The close relationship between improvement in biochemical abnormality at the myocardial cellular level and the resolution of ECG changes of infarction provided an opportunity to test the efficacy of PGI therapy in clinical subjects with myocardial infarction and ischaemia by measuring the improvement on the ECG and comparing it with the progress of other patients acting as controls.
Material and methods
The subjects of the present study belonged to the treated and control groups of a clinical trial which was designed to test the efficacy of PGI therapy in myocardial infarction. The criteria for diagnosis of (Mittra, 1965) . All the patients received anticoagulant therapy. Other medication was avoided as far as possible but drugs such as digitalis, quinidine, diuretics and vasopressors were given when necessary; administration of these drugs was independent of whether patients were in the control or treated groups.
All patients included in the trial had a standard twelve-lead ECG recorded on admission. This was repeated at least once every 3rd day, and more frequently if necessary, throughout their stay in hospital which varied from 3 to 6 weeks. ECG tracings of patients, who were connected to the monitor, were continuously recorded on a magnetic tape from which single lead ECG recordings could be obtained. Further ECG recordings were taken at the follow-up examination of these patients some 3-4 weeks after discharge from hospital.
Comparisons were made between the two groups with regard to the distribution of patients according to electrical location of the infarct; the influence of the location of the infarct and of the regimen on the mortality was also assessed.
Of the eighty-five patients in either group of the trial, four treated patients and nineteen controls died within 48 hr of admission. Also, two patients, one from each group, had left bundlebranch block on admission. The changes of resolution could not have been detected on their ECGs and hence they were excluded from this part of the analysis. Distribution of the remaining patients, eighty treated and sixty-five controls, according to the patterns noted on the ECG was then compared in order to establish similarity between the two groups. The serial ECGs recorded in these patients were analysed as follows: Complexes with the best isoelectric lines were chosen and measurements of the abnormalities were made in the leads with maximum voltage. The grades of injury were determined by the positive displacement of the S-T segment, and the grades of ischaemia by the negative voltage of the S-T segment and/or the T waves, scale used being 01 mV=l unit. The magnitude of the change (difference between maximum and minimum unit values) was then plotted against time in days in each case as a scatter diagram. Regression of the former on the latter was calculated in patients of both groups and the result was then statistically tested to detect differences.
Results
The distribution of patients according to the electrical location of the infarct was similar in the treated and control groups of the trial (Tables  1 and 2 ). Although mortality was slightly higher Figures given in parentheses denote the number of patients who died within 48 hr of admission. The data from them were excluded from the analysis of the effect of PGI therapy on the resolution of ECG signs of myocardial infarction and ischaemia.
in patients with anterior infarct than with posterior damage in both groups, the differences were statistically not significant (Tables 1 and 2) .
Considerable reduction in mortality was observed among treated patients with anterior and posterior infarcts when compared with the controls. The differences reached statistical significance (P<005) for the group with posterior damage but not for those with anterior infarcts (P>005). The number of patients with combined infarcts and left bundle-branch block was so small that statistical analysis was not possible (Tables 1 and  2 ).
Right bundle-branch block and ischaemic changes such as depression of S-T segment with or without T wave inversion were more frequently observed among controls when compared with the treated group (Table 2) . Pathological Q waves were noted in fifty-two controls (61 %) and sixtyseven (79%) of treated patients. Exclusion of patients who died within 48 hr of admission made the ECG patterns observed among the treated and control patients comparable so that the differences between the two could be analysed (Table 3) .
Treated patients achieved a similar degree of ECG improvement (P>06) in a significantly (P<001) shorter period of time when compared with the controls (Fig. 1) . Fig. 2 depicts the speed with which some treated patients achieved resolution of the signs of injury. On the whole, this improvement was noted to be quicker after intravenous rather than oral and subcutaneous administration of the regimen. Discussion
The distribution of patients according to the electrical location of infarcts in the present study is similar to that observed in other series (Julian et al., 1964; Klausner et al.. 1964) .
The regimen proved to be more beneficial to patients with posterior rather than anterior infarcts probably because serious arrhythmias such as heart block and nodal rhythm are more frequently associated with posterior damage (Gilchrist, 1958; Courter et al., 1963; Julian et al., 1964) and the efficacy of the regimen in preventing deaths due to these disturbances has already been demonstrated (Mittra, 1966) .
It is generally agreed that hypopolarization of the damaged cells in myocardial infarction (caused by loss of intracellular potassium) is responsible for elevation of S-T segment from the isoelectric line (Samson & Scher, 1960; Prinzmetal et al., 1959 Prinzmetal et al., , 1961 Prinzmetal et al., , 1962 Salmanovich, 1966) . However, there are minor points of disagreement between various workers regarding the detailed interpretation of this basic hypothesis. Samson & Scher (1960) believe that the hypopolarization occurs in systole, whereas Prinzmetal et al. (1959 Prinzmetal et al. ( , 1961 Prinzmetal et al. ( , 1962 have shown that the electrical changes are mainly confined to diastole. Salmanovich (1966) is in agreement with the latter view but maintains that diastolic hypopolarization due to loss of intracellular potassium is only responsible for the initiation of S-T segment elevation. According to him, this elevation is subsequently maintained by the creation of a hypopolarized zone around the necrotic area due to the entry of potassium, which had earlier leaked out of the damaged cells, into the adjacent healthy regions of the myocardium (Herles & Daum, 1957) .
Significantly (P<0-01) speedier resolution of the ECG signs of myocardial infarction and ischaemia was observed in the treated patients when compared with the controls. This is in accord with the experience of others (SodiPallares et al., 1962b (SodiPallares et al., , 1963 (SodiPallares et al., , 1966 Fritz, 1965: Larcan, 1966 ). Prinzmetal et al. (1959 , 1962 have conclusively shown that the restitution of the intracellular potassium concentration in the damaged myocardial cells is associated with the diminution of S-T segment elevation, and hyperpolarization of the same cells (as a result of overcorrection of intracellular potassium deficit) results in depression of the S-T segment from the isoelectric line. Therefore, the electrocardiographic improvement observed following the use of PGI therapy in patients with myocardial infarction and ischaemia should not be dismissed as just an isolated electrolytic effect, but should be taken as proof that the use of the regimen results in the restoration of intracellular membrane potential of the hypopolarized cells. If Salmanovich's (1966) hypothesis for S-T segment elevation is correct, then the ECG improvement should also be taken to indicate that the regimen can disperse the increased extracellular potassium aggregation in the perinecrotic area probably by driving it into the damaged myocardial cells.
Summary
Significantly (P<001) quicker resolution of the ECG signs of myocardial infarction and ischaemia was observed among patients treated with potassium, glucose and insulin therapy when compared with a similar control group. Available evidence suggests that the electrocardiographic improvement caused by the regimen can be correlated with the restoration of the intracellular potassium concentration (and hence the resting membrane potential) of the damaged myocardial cells and the removal of excess potassium from the extracellular spaces of the perinecrotic zone. The results of the present study, therefore, provide evidence for the corrective influences of the regimen on the biochemical and electrophysiological abnormalities which occur at the cellular level in myocardial infarction.
For reference to the earlier work of Laborit see discussion by Carlo (Postgrad. med. J., 1967, 43, 217) 
